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Claims 

A time management device characterized in that it is equipped with a timekeeping means 
that keeps a reference time; a time difference management means that calculates and records 
multiple time differences between multiple external times and the aforementioned reference time 
obtained by the timekeeping means; a recording means that records the aforementioned reference 
time obtained by the timekeeping means, and a time calculation means that calculates the 
multiple external times based on the reference time obtained by the aforementioned recording 



means and the multiple time differences obtained by the aforementioned time difference 
management means. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a time management device used when the 
communications results of a communication device are associated with a time and recorded, 
referenced, or the like. 

Prior art 

In recent years, it has become common to use time management devices in the field of 
communications. Typically, the structure of such a time management device is such that external 
times are counted and recorded/referenced directly by a timekeeping means. 

A conventional time management device will be explained below with reference to 
Figure 3. 

Figure 3 is a functional block diagram showing the basic constitution of a conventional 
time management device. 

As shown in Figure 3, an external time 23 input from an input terminal 22 is transmitted 
to a timekeeping means 24, and timekeeping means 24 is reset with this external time 23 as the 
initial value. Thus, an external time 25 is continuously output from timekeeping means 24, which 
is referenced as required by a recording means 26 and recorded at that moment as the external 
time. The stored external time 27 can be output from output terminal 28. 

Problem to be solved by the invention 

However, with the aforementioned constitution, only one external time can be managed 
at a time, so that when the communication results of multiple communication devices or multiple 
communication channels of a single communication device are managed, and the external times 
set for the respective devices or communication channels differ, there is the problem that at least 
one of said devices will perform recording based on an incorrect external time. 

Conventionally, this problem is handled by a method such as the use of multiple time 
management devices with the aforementioned constitution; however, this method has the 
problem that the relative contextual relationships between the various external times are not 
known. 

In light of the aforementioned problems of the prior art, the objective of the present 
invention is to provide a time management device capable of managing multiple external times 
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simultaneously and managing the relative contextual relationships between the various external 
times. 

Means to solve the problem 

To realize the aforementioned objective, the present invention is provided with a 
timekeeping means that keeps a reference time; a time difference management means that 
calculates and records multiple time differences between multiple external times and the 
aforementioned reference time obtained by the timekeeping means; a recording means that 
records the aforementioned reference time obtained by the timekeeping means, and a time 
calculation means that calculates the multiple external times based on the reference time 
obtained by the aforementioned recording means and the multiple time differences obtained by 
the aforementioned time difference management means. 

Operation 

By means of the aforementioned constitution of the present invention, the multiple time 
differences between multiple external times input from the outside and the reference time 
obtained by the timekeeping means are managed by the time difference management means, the 
reference time is used when the time is recorded, and a time calculation means that calculates 
external times based on the recorded reference time and the multiple time differences is 
provided; therefore, multiple external times can be managed simultaneously, and a reference 
time that indicates the relative contextual relationships between the various external times also 
can be obtained. 

Application example 

An application example of the present invention will now be explained with reference to 
the figures. 

Figure 1 is a functional block diagram of a time management device according to an 
application example of the present invention. 

In Figure 1, 1 is an input terminal that is supplied with information representing multiple 
external times, 3 is a timekeeping means that continuously supplies information representing a 
reference time, 5 is a time difference management means that calculates and records time 
differences between the multiple external times and the reference time, 7 is a recording means 
that records the reference time, 9 is an output terminal that outputs information representing the 
reference time, 10 is a time difference calculation means that calculates the multiple external 
times based on the reference time and the multiple time differences, and 12 is an output terminal 
that outputs information representing the multiple external times. 
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The operation of the aforementioned constitution will now be explained. 

First, multiple pieces of external time information 2 are supplied from input terminal 1 
and transmitted to time difference management means 5. Information representing a reference 
time 4 also is continuously transmitted from timekeeping means 3 to time difference 
management means 5, which calculates time differences based on said reference time and the 
multiple pieces of external time information 2 and stores them, supplying time difference 
information 6 to time calculation means 10. In addition, the information representing reference 
time 4 is continuously transmitted from timekeeping means 3 to recording means 7, and said 
reference time is recorded when recording is required. For example, this corresponds to a 
situation in which the present invention is used for time management for communication related 
to a communication device, and a communication occurs. This recorded reference time is 
occasionally read out and output to the outside from output terminal 9 as reference time 
information 8, and supplied to time calculation means 10. At time calculation means 10, external 
times corresponding to the various time differences are calculated based on said reference time 
information 8 and the multiple pieces of time difference information 6 supplied from time 
difference management means 5, and are output from output terminal 12 as external time 
information 1 1 . 

It should be noted that the time difference calculated by the time difference management 
means 5 with the aforementioned constitution is based on Equation (1) below, where the 
reference time is Tb, the external time is To, and the time difference is Td. 

Td = To - Tb (1) 

In addition, the external times calculated by time calculation means 10 is based on 
Equation (2) below, where the reference time is Tb, the external time is To', and the time 
difference is Td. 

To' - Tb + Td (2) 

Next, Figure 2 shows a schematic block diagram of a time management device according 
to an application example of the present invention. The figure illustrates a situation in which two 
external times are being managed. 

In Figure 2, 1 A and IB are input terminals to which signals representing the respective 
external times are supplied. 3 is a timekeeping means that continuously supplies a signal 
representing the reference time; it is comprised of a timer 13. 5 is a time difference management 
means that calculates and records the time differences for the two external times with respect to 



5 

the reference time; it is comprised of subtracters 14 A, 14B, and registers 16A, 16B. 7 is a 
recording means that records the reference time; it is comprised of a control signal generation 
unit 17 and a memory 20. 9 is an output terminal that outputs a signal representing the reference 
time. 10 is a time calculation means that calculates the two external times based on the two time 
differences and the reference time; it is comprised of adders 21 A, 2 IB. 12A and 12B are output 
terminals that output respective signals representing the external times. 

The operation of the device with the aforementioned constitution will now be explained. 

First, signals 2A, 2B representing the respective external times are supplied from input 
terminals 1 A, IB and transmitted to subtracters 14 A, 14B contained within time difference 
management means 5. A signal 4 representing the reference time is continuously transmitted 
from timer 13 within timekeeping means 3 to subtracters 14A, 14B, on the basis of this signal 
and signals 2A, 2B, which represent the external times, the respective differences between the 
external times and the reference time are obtained. Signals 15 A, 15B representing these 
differences are stored in registers 16 A, 16B and supplied to adders 21 A, 2 IB in time difference 
calculation means 10. In addition, signal 4, which represents the reference time that is 
continuously transmitted from timer 13 in timekeeping means 3, is transmitted to recording 
means 7, and when recording is required, said reference time is recorded in memory 20 based on 
a control signal (supplied via signal line 18) that indicates the writing operation and an address 
signal (supplied via signal line 1 9) that indicates the write address from control signal generation 
unit 17. This recorded reference time is occasionally read out based on a control signal (supplied 
via signal line 18) indicating the read operation and an address signal (supplied via signal line 
19) indicating the read address from control signal generation unit 17, and is output to the 
outside from output terminal 9 as reference time information 8 and is supplied to adders 21 A, 
2 IB in time calculation means 10. At adders 21 A, 2 IB, external times corresponding to the 
respective time differences are calculated based on a signal that represents the reference time 
information 8, and signals 6A, 6B represent the time differences supplied from registers 16A, 
16B, and are output from output terminals 12 A, 12B as signals 1 1 A, 1 IB that represent the 
external times. 

It should be noted that in the present application example, a constitution in which two 
external times were managed was explained; however, if the number of subtracters 14 (A~), 
registers 16 (A~) and adders 21(A~) provided is identical to the number of external times to be 
managed, three or more external times can be managed. 

Thus, in accordance with the present application example, by providing a time difference 
management means 5 that calculates and records the time differences between a reference time 
and external times and a time calculation means 10 that calculates the external times based on the 
time differences and the reference times, multiple external times can be managed simultaneously, 
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and a reference time representing the relative contextual relationships between said external 
times can be obtained. 

It should be noted that with the application example explained with reference to Figure 2, 
time difference management means 5, recording means 7 and time calculation means 10 were 
represented as being comprised of digital circuits; however, these means can also be comprised 
of a microcomputer system comprised of a CPU, ROM, RAM, and the like. 

Effect of the Invention 

As described above, the constitution of the present invention is such that when multiple 
external times are recorded, they are recorded using a reference time, and the differences 
between the reference time and each external time are managed separately, so that multiple 
external times can be managed simultaneously, and the relative contextual relationships between 
said external times can be obtained; thus, it is highly effective. 

Brief description of the figures 

Figure 1 is a functional block diagram of a time management device according to an 
application example of the present invention. 

Figure 2 is a schematic block diagram of a time management device according to an 
application example of the present invention. 

Figure 3 is a functional block diagram showing the basic constitution of a conventional 
time management device. 

Explanation of symbols 

3 Timekeeping means 

5 Time difference management means 

7 Recording means 

1 0 Time calculation means 
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5 Time difference management means 
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10 Time calculation means 

13 Timer 

14A, 14B Subtracters 

16 A, 16B Registers 

17 Control signal generation unit 

20 Memory 

21 A, 2 IB Adders 
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Figure 3 

Key: 24 Timekeeping means 
26 Recording means 



